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1.
$C$ $H$ $T$ $C$ $C$ (nonex-
pansive mapping), $C$ $x,$ $y$
$\Vert Tx Ty\Vert \Vert x y\Vert$
$T$ (fixed point) $F(T);=\{z\in C$ : $Tz=$
$z\}$
([5, 24, 28, 31, 32, 34, 37, 40] ). - - [37] - [28]
1.1 ([37]). $C$ $H$ $T$ $C$ $C$
$F(T)$ $x_{0}$ $H$ $\{x_{n}\}$
: $C_{1}=C,$ $x_{1}=P_{C_{1}}x_{0}$ $n\in \mathbb{N}$
$[Matrix]$ $\Vert x_{n}$ $z\Vert\},$
$\{\alpha_{n}\}\subset[0,1)$ $\{x_{n}\}$ $P_{F(T)^{X}}$
$P_{K}$ $E$ $E$ $K$
(shrinking projection method) - -
[37] 1
(relatively nonexpansive
mapping) (generalized nonexpansive mapping)
([3, 7, 10-12, 15-18, 21-23, 25,
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26, 30, 33] ). 2008 Plubtieng-Ungchittrakool [30]
1.2 $([30])$ . $C$ $T_{1},$ $T_{2},$
. . . , $T_{r}$ $C$ $C$ ir$=1^{F(T_{i})}$ $X$ $E$
$\{x_{n}\}$ : $X_{1}\in C,$ $C_{1}=C$ $n\in \mathbb{N}$
$\{\begin{array}{l}y_{n}=\alpha_{n}x_{n}+ (1 \alpha_{n})\sum_{i=0}^{r}\beta_{n}^{(i)}Tx_{n},C_{n+1}=\{z\in C_{n}:V(y_{n}, z) V(x_{n}, z)\},x_{n+1}=\Pi_{C_{n+1}}x\end{array}$
$T_{0}=I$ $\{\alpha_{n}\},$ $\{\beta_{n}^{(i)}\}\subset[0,1]$
(i) $\sup_{n\in N}\alpha_{n}<1,$
(ii) $n\in \mathbb{N}$ $\sum_{i=0}^{r}\beta_{n}^{(i)}=1$
(a) $i=1,2,$ $\ldots,$ $r$ $\lim\inf_{narrow\infty}\beta_{n}^{(0)}\beta_{n}^{(i)}>0,$
(b) $\lim_{narrow\infty}\beta_{n}^{(0)}=0$ $k,$ $l=1,2,$ $\ldots,$ $r(k\neq l)$ $\lim\inf_{narrow\infty}\beta_{n}^{(k)}\beta_{n}^{(l)}>0.$








$E$ $E^{*}$ $E$ (strictly convex)
$\Vert x\Vert=\Vert y\Vert=1$ $E$ $x,$ $y(x\neq y)$ $\Vert x+y\Vert<2$
(uniformly convex) $\Vert x_{n}\Vert=\Vert y_{n}\Vert=1,$ $\lim_{narrow\infty}\Vert x_{n}+y_{n}\Vert=2$
$E$ $\{x_{n}\},$ $\{y_{n}\}$ $\lim_{narrow\infty}\Vert x_{n}$ $y_{n}\Vert=0$
$E$ $x$ $E^{*}$
$Jx:=\{x^{*}\in E^{*}:\langle x, x^{*}\rangle=\Vert x\Vert^{2}=\Vert x^{*}\Vert^{2}\}$
$J$ $E$ (duality mapping)
$J$ $E$ $S(E)$ $:=\{x\in$
$E$ : $\Vert x\Vert=1\}$ $S(E)$ $x,$ $y$
(2.1) $\lim_{tarrow 0}\frac{\Vert x+ty\Vert\Vert x\Vert}{t}$
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$E$ (G\^ateaux differentiable) $S(E)$
$x,$ $y$ (2.1) $E$ (smooth)
$S(E)$ $y$ (2.1) $S(E)$ $x$
$E$ (uniformly G\^ateaux differentiable)
$S(E)$ $x$ (2.1) $S(E)$ $y$ $E$
(Fr\’echet differentiable) (2.1) $S(E)$ $x,$ $y$
$E$ (uniformly Fr\’echet differentiable)
$E$ (uniformly smooth)
$E$ (Kadec-Klee property) $E$
$\{x_{n}\}$ $x$ $\{\Vert x_{n}\Vert\}$ $\Vert x\Vert$ $\{x_{n}\}$ $x$
$E$ $J$
([4,35,36] ).
(1) $E$ $x$ $Jx$ ;
(2) $E$ $J$ 1 1
$x\neq y\Rightarrow Jx\cap Jy=\emptyset$ ;
(3) $E$ $E^{*}$ $J$
$J_{*}=J^{-1}$ ;
(4) $E$ $J$ ;
(5) $E$ $J$ ;
(6) $E$ $E^{*}$ ;
(7) $E^{*}$ $E$
;
(8) $E$ $J$ $E$
3.
$E$ $J$ $E$ $E$ $x,$ $y$
$V(x, y)=\Vert x\Vert^{2} 2\langle x, Jy\rangle+\Vert y\Vert^{2}$
$E$ $E$ $\mathbb{R}$ $V$ $V$
([1,19,26] ).
(1) $E$ $x,$ $y$ $(\Vert x\Vert \Vert y\Vert)^{2}$ $V(x, y)$ $(\Vert x\Vert+\Vert y\Vert)^{2}$ ;
(2) $E$ $x,$ $y,$ $z$ $V(x, y)=V(x, z)+V(z, y)+2\langle x$ $z,$ $Jz$ $Jy\rangle$ ;
(3) $E$ $E$ $x,$ $y$ $V(x, y)=0$
$x=y$
$C$ $E$ $C$ $C$ $T$ (generalized
nonexpansive mapping) $F(T)$ $C$ $x$ $F(T)$
$y$
$V(Tx, y) V(x, y)$
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([10, 11] ). $F(T)$ $T$
$F(T)=\{z\in C:Tz=z\}$
$E$ $D$ $E$ $E$ $D$ $R$
(sunny) $E$ $x$ $t$ $0$
$R(Rx+t(x Rx))=Rx$
$E$ $D$ $R$ (retraction)
$D$ $x$ $Rx=x$
3.1 ([10, 11]). $E$ $D$ $E$
$R_{D}$ $E$ $D$ $R_{D}$
$E$ $x$ $D$ $y$
$\langle x R_{D}x, JR_{D}x Jy\rangle 0$
$J$ $E$
$E$ $D$ $E$ $D$
(sunny generalized nonexpansive retraction)
$E$ $D$ $R_{D}$
([10, 11] ).
[1, 9-11, 20, 35]
$D$ $E$ $D$ $E$ (sunny
generalized nonexpansive retract) $E$ $D$
$D$ ([10, 11] ).




3.3 ([16]). $E$ $T$ $E$ $E$
$F(T)$




$\{C_{n}\}$ $E$ $\{C_{n}\}$ $s-Li_{n}C_{n}$
$w-Ls_{n}C_{n}$
$s-Li_{n}C_{n}=\{x\in E:\exists\{x_{n}\}\subset E:x_{n}arrow x, x_{n}\in C_{n}(\forall n\in \mathbb{N})\},$
$w-Ls_{n}C_{n}=\{x\in E:\exists\{x_{n_{i}}\}\subset E:x_{n_{i}}arrow x, x_{n_{i}}\in C_{n_{i}}(\forall i\in \mathbb{N})\}$
$arrow$ $arrow$ $E$ $C_{0}$
$C_{0}=$ $s-Li_{n}C_{n}=$ $w-Ls_{n}C_{n}$ $\{C_{n}\}$ $C_{0}$ (Mosco convergence)
$C_{0}= M-\lim_{n}C_{n}$
([2,27] ).
1984 [39] - [21]
4.1
4.1 ([39]). $E$ $\{C_{n}\}$ $C_{0}$ $c_{0}\neq\emptyset$
$E$ $x$ $\{P_{C_{n}}x\}$ $P_{C_{0}}x$ $E$
$x\in E$ $\{P_{C_{n}}x\}$ $P_{C }x$
$P_{C}$ $E$ $C$
- [8] - [21]
[39]
4.2 ([8]). $E$ $\{D_{n}\}$ $E$
$n\in \mathbb{N}$ $JD_{n}$ $JD_{n}$ $D_{0}^{*}$ $D_{0}^{*}$
$u$ $E$ $\{u_{n}\}$ $u$ $E$
$\{JR_{D_{n}}u_{n}\}$ $JR_{D_{ }}u$ $D_{0}=J^{-1}D_{0}^{*}$ $R_{K}$ $E$ $E$
$K$
4.3 ([8]). $E$
$\{D_{n}\}$ $E$ $n\in \mathbb{N}$ $JD_{n}$ $JD_{n}$ $D_{0}^{*}$
$D_{0}^{*}$ $u$ $E$ $\{u_{n}\}$ $u$ $E$
$\{JR_{D_{n}}u_{n}\}$ $JR_{D_{ }}u$ $\{R_{D_{n}}u_{n}\}$ $R_{D_{ }}u$
$D_{0}=J^{-1}D_{0}^{*}$ $R_{K}$ $E$ $E$ $K$
4.4 ([8]). $E$
$\{D_{n}\}$ $E$ $n\in \mathbb{N}$ $JD_{n}$
$JD_{n}$ $D_{0}^{*}$ $D_{0}^{*}$ $u$ $E$
$\{u_{n}\}$ $u$ $E$ $\{R_{D_{n}}u_{n}\}$ $R_{D_{ }}u$





$E$ $n\in \mathbb{N}\cup\{0\}$ $JD_{n}$








$JD_{n}$ $n\in \mathbb{N}\cup\{0\}$ $R_{D_{n}}$ $E$ $D_{n}$
$JD_{0}= M-\lim JD_{n}$
$E$ $u$ $u$ $E$ $\{u_{n}\}$
$\{R_{D_{n}}u_{n}\}$ $R_{D_{ }}u$
[9-11, 13, 14, 20, 39]
5.
- [21] 4.4 Plubtieng-Ungchittrako$o1[30]$
5.1 ([8]). $E$ $C$
$E$ $JC$ $T_{1},$ $T_{2},$
$\ldots,$
$T_{r}$ $C$ $C$
$\bigcap_{i=1}^{r}F$( $i=1,2,$ $\ldots,$ $r$ $\{z_{n}\}$ $\{T_{i}z_{n}\}$ $z$
$z \in\bigcap_{i=1}^{r}F(T_{i})$ $x$ $E$ $\{x_{n}\}$
: $x_{1}\in C,$ $C_{1}=C$ $n\in \mathbb{N}$
$\{\begin{array}{l}y_{n}=\gamma_{n}x_{n}+ (1 \gamma_{n})\sum_{i=1}^{r}\delta_{n}^{(i)}\tau_{X_{n}},C_{n+1}=\{z\in C_{n}:V(y_{n}, z) V(x_{n}, z)\},x_{n+1}=R_{C_{n+1}}x\end{array}$
$\{\gamma_{n}\},$ $\{\delta_{n}^{(i)}\}\subset[0,1]$
(i) $\lim inf_{narrow\infty}\gamma_{n}<1,$
(ii) $i=1,2,$ $\ldots,$ $r$ $\lim inf_{narrow\infty}\delta_{n}^{(i)}>0,$
(iii) $n\in \mathbb{N}$ $\sum_{i=1}^{r}\delta_{n}^{(i)}=1.$
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